Different behaviour of 63Ni and 59Fe during absorption in iron-deficient and iron-adequate jejunal rat segments ex vivo.
Nickel exhibits low oral toxicity. It shares the absorptive pathways for iron, though there are substantial quantitative differences in handling of both metals. To analyse these differences more closely, jejunal segments from iron-deficient and iron-adequate rats were luminally perfused ex vivo with 59Fe and 63Ni at six different concentrations (1-500 micromo1/l) under steady state conditions. 59Fe over-all absorption increased 2.0-4.6-fold in iron-deficiency at luminal concentrations between 1 and 100 micromol/l, while 63Ni absorption increased to a much lower extent (2.6-fold at 1 micromol/l and 1.5-fold at higher luminal concentrations). Moreover, there was a 5-7-fold higher concentration for 63Ni in the jejunal tissue than in the absorbate at luminal concentrations above 50 micromol/l which was not observed at 1 micromol 63Ni/l and not for 59Fe. 63Ni tissue load showed a linear and a saturable fraction. In iron-deficiency the saturable 63Ni fraction increased 4-fold as compared to only 1.5-fold increments for 59Fe. Moreover, a substantially higher share of 63Ni was retained in the jejunal tissue at high as compare to low luminal concentrations after perfusion had been continued without luminal radioactivity. This was not found for 59Fe and suggests a concentration-dependent block of 63Ni export across the enterocytes' basolateral membrane. To explain these results one may speculate that 63Ni may bind more tightly to tissue ligands than 59Fe due to the higher thermodynamic and kinetic stability of nickel complexes. In particular, nickel may bind to a basolateral population of metal carriers and block its own basolateral transfer in a concentration-dependent manner. Tight 63Ni binding to non-specific jejunal ligands is responsible for the unaltered high linear fraction of jejunal 63Ni load in iron-deficient and iron-adequate segments. Binding of 63Ni to food and tissue ligands in the small intestine may, thus, be a likely explanation for the low oral nickel toxicity.